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(54) Take-up motion control system for loom

(57) A take-up control system (11) for controlling a
take-up motion included in a loom (1) controls the take-
up motion according to the diameter of a roll (9) of cloth
(8) being woven on the loom (1) so that a proper tension
is exerted on the cloth (8). A take-up controller (17) in-
cluded in the take-up control system (11) controls a
torque-controllable motor (15) for driving a cloth roller
(14) to take up the cloth (8) in the roll (9) on the basis of

an electric signal representing the diameter of the roll
(9) according to a control program to exert a properly
adjusted tension on the cloth (8). The take-up controller
(17) controls an actuator (31, 38, 43, 49) for pressing a
pressing member (34) against the circumference of the
roll (9) according to weaving conditions, or weaving con-
ditions and the diameter of the roll (9) to apply a properly
adjusted pressure to the roll (9) by the pressing member
(34).
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Description

[0001] The present invention relates to a take-up mo-
tion control system for a loom, capable of driving a cloth
roller, i.e., winding roller, by a controllable motor to take
up cloth woven on the loom in a roll of cloth, i.e., a roll
of cloth, and of controlling the tension of the cloth by a
program according to the variation of the diameter of the
roll of cloth.
[0002] A known technique disclosed in JP-A No.
60-17151 interlocks a cloth roller, i.e., a winding roller,
with a drive shaft by a friction clutch, which serves as a
mechanical brake, including a friction plate and a pres-
sure plate. The pressure plate is pressed against the
friction plate by an appropriate pressure so that the fric-
tion plate and the pressure plate may properly slip rela-
tive to each other and a proper braking force may be
generated, and the driving force of the main shaft of the
loom may be transmitted to the cloth roller to rotate the
cloth roller by a predetermined torque.
[0003] This known technique measures change in the
diameter of the roll of cloth mechanically, and adjusts
the pressure pressing the pressure plate against the fric-
tion plate mechanically according to the change of the
diameter of the roll of cloth to control the cloth tension
by changing the torque of the drive shaft for driving the
cloth roller. The relation between the cloth tension F, the
torque T of the drive shaft and the radius R of the roll of
cloth is expressed by F = T/R.
[0004] Even if the torque of the drive shaft for driving
the cloth roller is controlled mechanically according to
the change of the diameter of the roll of cloth by this
known technique, the cloth tension cannot be properly
adjusted according to the variation of the diameter of the
roll of cloth and, consequently, the cloth is liable to be
creased. If creases are defects in the cloth, the cloth
cannot be woven in a satisfactory quality unless the
braking force is adjusted while the loom is in operation.
[0005] The braking force can be adjusted by control-
ling the mechanical brake according to the diameter of
the roll of cloth by an actuator, such as a pneumatic cyl-
inder actuator. However, the ability of the mechanical
brake deteriorates with time and the braking perform-
ance of the mechanical brake changes as the compo-
nents thereof are abraded. Therefore, the mechanical
brake needs periodic maintenance. The braking force
can be generated by a powder clutch, and can be con-
trolled by electrically controlling the powder clutch. How-
ever, the performance of powder included in the powder
clutch changes with time and the powder clutch needs
periodic maintenance.
[0006] A known technique disclosed in JP-U No.
52-21807 suspends a cylindrical member, i.e., a pres-
sure roller, having a length greater than the width of a
roll of cloth formed by rolling cloth so as to press the roll
of cloth to roll the cloth around a cloth roller in a uniform,
satisfactory shape. The pressure roller is pressed
against the roll of cloth by its own weight or by elastic

members, such as springs. Thus, the cloth is rubbed by
the pressure roller before the same is taken up on the
cloth roller. The pressure roller applies pressure uni-
formly to the entire roll of cloth as the cloth roller rotates
to prevent the formation of creases in the cloth rolled in
the roll of cloth.
[0007] Since the pressure roller applies a fixed pres-
sure to the roll of cloth regardless of different weaving
conditions for different types of cloth, the pressure roller
is unable to prevent the formation of creases in the cloth
under some weaving conditions. Since the pressure ap-
plied to the roll of cloth remains constant regardless of
the variation of the diameter of the roll of cloth, an ap-
propriate pressure, which must be varied according to
the diameter of the roll of cloth, cannot be applied to the
roll of cloth having a variable diameter and hence creas-
es are liable to be formed in the rolled cloth.
[0008] A plurality of pressure rollers respectively hav-
ing different weights may be selectively used according
to weaving conditions to prevent the formation of creas-
es in the rolled cloth. However, management of parts
necessary for the selective use of the plurality of pres-
sure rollers is troublesome and is practically infeasible.
[0009] Accordingly, it is a first object of the present in-
vention to achieve the appropriate control of winding
tension exerted on cloth being taken up in a roll of cloth
on a cloth roller according to the change of the diameter
of the roll of cloth without requiring any periodic mainte-
nance work.
[0010] The cloth roller is driven for rotation by a
torque-controllable motor to control tension exerted on
the cloth by a program control mode according to the
change of the diameter of the roll of cloth formed by roll-
ing the cloth on the cloth roller.
[0011] According to a first aspect of the present inven-
tion to achieve the first object of the present invention,
a take-up motion control system for controlling a take-
up motion included in a loom comprises: a torque-con-
trollable motor for driving a cloth roller, a diameter meas-
uring device capable of providing an electric signal rep-
resenting the diameter of a roll of cloth formed by wind-
ing cloth around the cloth roller, and a motor controller
capable of controlling the torque-controllable motor ac-
cording to a control program on the basis of the electric
signal provided by the diameter measuring device and
representing the diameter of the roll of the cloth.
[0012] The take-up motion control system according
to the first aspect of the present invention executes the
tension control program for controlling the torque-con-
trollable motor on the basis of the electric signal repre-
senting the diameter of the roll of cloth to adjust the ten-
sion exerted on the cloth properly according to the di-
ameter of the roll of cloth. Thus, the formation of creases
in the cloth rolled in the roll of cloth can be prevented
and any maintenance work is not necessary because
the take-up motion control system does not include any
device subject to deterioration with time, such as a me-
chanical brake.
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[0013] In the take-up motion control system according
to the first aspect of the present invention, proper ten-
sions are determined for different diameters of the roll
including a minimum diameter at the start of winding the
cloth and a maximum diameter at the end of winding the
cloth according to weaving conditions, and a tension
control program for controlling tension exerted on the
cloth according to the variation of the diameter of the roll
from the minimum to the maximum diameter is created.
Since the tension control program for controlling the ten-
sion exerted on the cloth according to the variation of
the diameter of the roll from the minimum to the maxi-
mum diameter is created, an appropriate tensions can
be exerted on the cloth according to the diameter of the
roll of cloth and hence the formation of creases in the
cloth rolled in the roll of cloth can be prevented even if
the cloth is of a delicate type.
[0014] In the take-up motion control system according
to the first aspect of the present invention, a graph indi-
cating the relation between the diameter of the roll of
cloth and the tension may be created on the basis of the
tension control program, and the set tensions may be
changed by shifting a point or a line on the graph. Since
the set tensions are thus changeable by shifting the
point or the line on the graph indicating the relation be-
tween the diameter of the roll of cloth and the tension,
desired values can be readily set and changed, tension
setting work can be achieved in a short time, and dis-
persion in set tensions between different looms can be
prevented.
[0015] In the take-up motion control system according
to the first aspect of the present invention, a present ten-
sion and a present roll of cloth diameter may be meas-
ured and displayed. When a present tension and a
present roll of cloth diameter are measured and dis-
played, a tension and a diameter when the cloth rolled
in the roll of cloth is creased can be recognized, and the
set values can be properly changed to prevent the for-
mation of creases in the cloth rolled in the roll of cloth.
[0016] In the take-up motion control system according
to the first aspect of the present invention, the tension
control program specifies set tensions individually for a
state where the loom is in operation and a state where
the loom is stopped, changes from a control mode using
the set tensions for the state where the loom is in oper-
ation to a control mode using the set tensions for the
state where the loom is stopped in a set time when the
loom is stopped, and changes from the control mode
using the set tensions for the state where the loom is
stopped to the control mode using the set tensions for
the state where the loom is in operation in a set time
when the loom is started. Thus an appropriate tension
can be exerted on the cloth in both the state where the
loom is in operation and the state where the loom is
stopped, and hence the formation of creases in the cloth
at the start of the loom can be prevented.
[0017] In the take-up motion control system according
to the first aspect of the present invention, the cloth roller

may be capable of being rotated in either a normal di-
rection or a reverse direction by operating a switch while
the loom is stopped, and the cloth roller may be capable
of being stopped automatically after the cloth roller has
been rotated in the normal or the reverse direction for a
predetermined time or after the cloth roller has been ro-
tated through an angle corresponding to a predeter-
mined length of the cloth. When the cloth roller can be
rotated in the normal or the reverse direction by operat-
ing the switch while the loom is stopped and the cloth
roller can be automatically stopped after the same has
been rotated for the predetermined time or through the
angle corresponding to the predetermined length of the
cloth, the cloth will not be damaged by the excessive
rotation of the cloth roller.
[0018] In the take-up motion control system according
to the first aspect of the present invention, the cloth roller
may be reversed for a predetermined time or through a
predetermined angle to slacken the cloth on the loom
upon the coincidence of a count counted by a pick coun-
ter with a predetermined number, and the cloth roller
may be reversed for a predetermined time or through a
predetermined angle to slacken the cloth on the loom
upon the coincidence of a count counted by the pick
counter with a predetermined number. Since the cloth
roller is reversed after a predetermined length of cloth
has been woven and the loom has been stopped to
slacken the cloth on the loom, the roll of cloth can be
unloaded from the loom by an automatic roll of cloth un-
loading operation.
[0019] A second object of the present invention is
properly controlling pressure applied to a roll of cloth
formed by winding a woven cloth by a pressing member
according to weaving conditions and the diameter of the
roll of cloth.
[0020] The pressing member pressed against the roll
of cloth is driven by an actuator while the cloth is being
wound around a cloth roller, the actuator is controlled
according to weaving conditions or according to weav-
ing conditions and the diameter of the roll of cloth to con-
trol the presser applied by the pressing member to the
roll of cloth.
[0021] According to a second aspect of the present
invention to achieve the second object of the present
invention, a take-up motion control system for control-
ling a take-up motion for winding cloth around a cloth
roller in a roll on a loom comprises : a pressing member
placed in contact with a circumference of the roll wound
on the cloth roller with its axis in parallel to that of the
cloth roller, an actuator for pressing the pressing mem-
ber against the roll and applying an adjusted pressure
to the roll by the pressing member, and a take-up con-
troller for controlling the actuator to adjust the pressure
applied to the roll by the pressing member according to
weaving conditions. The pressing member may have a
length shorter than the width of the cloth or may consist
of a plurality of segments. The actuator may be a pres-
sure-controlled cylinder actuator operated by fluid pres-
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sure, a torque-controllable motor whose torque is con-
trollable or an electromagnetically controlled solenoid
actuator. Weaving conditions includes the type of the
cloth, weaving speed and such.
[0022] The controller of the take-up motion control
system according to the second aspect of the present
invention drives the actuator according to weaving con-
ditions to apply an adjusted pressure to the circumfer-
ence of the roll by the pressing member. Since the pres-
sure applied to the roll is thus adjusted properly accord-
ing to weaving conditions, the formation of creases in
the cloth wound in the roll of cloth can be surely prevent-
ed.
[0023] According to a third aspect of the present, a
take-up motion control system for controlling a take-up
motion for winding cloth around a cloth roller in a roll on
a loom comprises: a pressing member placed in contact
with a circumference of the roll wound on the cloth roller
with its axis in parallel to that of the cloth roller, an actu-
ator for pressing the pressing member against the roll
and applying an adjusted pressure to the roll by the
pressing member, a diameter measuring device capa-
ble of providing an electric signal representing informa-
tion about a diameter of the roll wound on the cloth roller,
and a take-up controller for controlling the actuator ac-
cording to weaving conditions to apply an adjusted pres-
sure to the roll by the pressing member and executing
a control program to control the actuator on the basis of
the electric signal provided by the diameter measuring
device. The information about the diameter of the roll is
a measured diameter of the roll or a calculated diameter
of the roll calculated on the basis of the length of the
cloth woven on the loom or the number of picks inserted
in the cloth woven on the loom. Operations for control-
ling the actuator according to the control program in-
cludes changing actuator driving mode on the basis of
a program designed according to the diameter of the roll.
[0024] The controller of the take-up motion control
system according to the third aspect of the present in-
vention drives the actuator according to weaving condi-
tions to apply an adjusted pressure to the circumference
of the roll by the pressing member and controls the op-
eration for driving the actuator according to the control
program on the basis of the diameter of the roll. The
pressure applied to the roll can be properly adjusted ac-
cording to the diameter of the roll and the formation of
creases in the cloth wound in the roll of cloth can be
prevented from the start to the end of winding the cloth
around the cloth roller.
[0025] In the take-up motion control system according
to the second or the third aspect of the present invention,
proper set pressures to be applied to the roll may be
determined respectively for different diameters of the
roll, such as diameters of the roll respectively at the start,
the middle and the end of winding the roll, for weaving
conditions, and a pressure control program for control-
ling the pressure to be applied to the roll according to
the change of the diameter of the roll may be created

on the basis of those set pressures. When the proper
set pressures are thus determined respectively for dif-
ferent diameters of the roll for weaving conditions, and
the pressure control program for controlling the pres-
sure to be applied to the roll is created on the basis of
those set pressures, a proper pressure can be applied
to the roll according to the diameter of the roll of cloth
and hence the formation of creases in the cloth wound
in the roll of cloth can be prevented even if the cloth is
of a delicate type.
[0026] In the take-up motion control system according
to the second or the third aspect of the present invention,
a graph indicating the relation between the diameter of
the roll and the pressure to be applied to the roll may be
created on the basis of the pressure control program,
and the set pressures maybe changed by shifting a point
or a line on the graph. Since the set pressures are thus
changeable by shifting the point or the line on the graph
indicating the relation between the diameter of the roll
and the pressure to be applied to the roll, desired values
can be readily set and changed, pressure setting work
can be achieved in a short time, and dispersion in set
pressures between different looms can be prevented.
[0027] In the take-up motion control system according
to the second or the third aspect of the present invention,
a current pressure applied to the roll of cloth and a cur-
rent diameter of the roll of cloth (length of the cloth wo-
ven on the loom or the number of picks) may be meas-
ured and displayed. When a current pressure applied to
the roll and a current diameter of the roll are measured
and displayed, a pressure applied to the roll and a di-
ameter of the roll when the cloth rolled in the roll is
creased can be recognized, and the set values can be
properly changed to prevent the formation of creases in
the cloth rolled in the roll.
[0028] In the take-up motion control system according
to the second or the third aspect of the present invention,
the pressure control program may specify set pressures
individually for a state where the loom is in operation
and a state where the loom is stopped, may change from
a control mode using the set pressures for the state
where the loom is in operation to a control mode using
the set pressures for the state where the loom is stopped
in a set time when the loom is stopped, and may change
from the control mode using the set pressures for the
state where the loom is stopped to the control mode us-
ing the set pressures for the state where the loom is in
operation in a set time when the loom is started. Thus
an appropriate pressure can be applied to the roll in both
the state where the loom is in operation and the state
where the loom is stopped, and hence the formation of
creases in the cloth at the start of the loom can be pre-
vented.
[0029] In the take-up motion control system according
to the second or the third aspect of the present invention,
a pressure applying operation of the pressing member
for applying a pressure to the roll may be stopped and
started by manually operating a switch. The control of
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the pressure applying operation by the manual opera-
tion of the switch facilitates work for unloading the roll
of cloth from the loom.
[0030] In the take-up motion control system according
to the second or the third aspect of the present invention,
the pressure applying operation of the pressing member
for applying a pressure to the roll may be stopped auto-
matically upon the coincidence of a count counted by a
pick counter with a predetermined number. Since the
loom is stopped and the pressure applied to the roll of
cloth is removed automatically upon the coincidence of
the count counted by the pick counter with the predeter-
mined number, the roll can be unloaded from the loom
by an automatic unloading operation.

Fig. 1 is a diagrammatic view of an essential part of
a loom and a take-up motion control system in a first
embodiment according to the present invention in-
cluded in the loom;
Fig. 2 is a block diagram of the take-up motion con-
trol system shown in Fig. 1;
Fig. 3 is a graph showing the relation between the
diameter of a roll of cloth and the tension exerted
on cloth;
Fig. 4 is a perspective view of assistance in explain-
ing a method of measuring the diameter of the roll
of cloth;
Fig. 5 is a side elevation of assistance in explaining
a method of measuring the diameter of the roll of
cloth;
Fig. 6 is a side elevation of assistance in explaining
a method of measuring tension exerted on the cloth;
Fig. 7 is a diagrammatic view of an essential part of
a loom and a take-up motion control system in a
second embodiment according to the present in-
vention included in the loom;
Fig. 8 is a block diagram of the take-up motion con-
trol system shown in Fig. 7;
Fig. 9 is a graph showing the relation between the
diameter of the roll of cloth and the exerted on the
cloth;
Fig. 10 is a graph showing the relation between the
diameter of the roll of cloth and the pressure applied
to the roll of cloth;
Fig. 11 is a perspective view of assistance in ex-
plaining a method of measuring the diameter of the
roll of cloth;
Fig. 12 is a side elevation of assistance in explaining
a method of measuring the diameter of the roll of
cloth;
Fig. 13 is a side elevation of assistance in explaining
a method of measuring tension exerted on the cloth;
Fig. 14 is a side elevation of a pressure applying
mechanism of a pressure control system employing
a pneumatic cylinder actuator;
Fig. 15 is a side elevation of a pressure applying
mechanism of a torque control system employing a
motor; and

Fig. 16 is a side elevation of a pressure applying
mechanism of an electromagnetic control system
employing a solenoid actuator.

[0031] Referring to Fig. 1 showing a loom 1 to which
a first embodiment of the present invention is applied,
warps 2 unwound from a warp beam 3 and let off in a
sheet by a let-off motion extend around a back roller 4
and through heddles 5 and a reed 6 to a cloth fell 8a of
cloth 8. The heddles 5 raise and lower the warps 2 se-
lectively to form a shed 7. A weft 10 is inserted in the
shed 7 of the warps 2 and is beaten up into the cloth fell
8a of the cloth 8 by the reed 6. The cloth 8 is taken up
on a cloth roller 14 by a take-up device including a first
pressure roller 13, a surface roller 12, a second pressure
roller 13, a movable roller 28 and a stationary roller 29.
The cloth 8 is extended around the first pressure roller
13, the surface roller 12 and the second pressure roller
13. The cloth roller 14 is driven and controlled by a take-
up motion control system 11 in a first embodiment ac-
cording to the present invention.
[0032] Referring to Fig. 2, the take-up motion control
system 11 includes, as essential components, a torque-
controllable motor 15, a diameter measuring device 16,
a take-up controller 17, a display 18, an amplifier 21,
and a setting device 22. A loom controller 19 measures
the angular position of the main shaft 23 of the loom 1
on the basis of a signal provided by an encoder 20 and
controls the loom 1 for weaving operation.
[0033] The torque-controllable motor 15 is a torque
motor or a servomotor capable of exerting a predeter-
mined torque to drive the cloth roller 14 for rotation. The
diameter measuring device 16 determines the diameter
of the roll 9 formed by winding the cloth 8 on the cloth
roller 14 through the direct measurement of the diameter
or through calculation on the basis of the length of the
woven cloth or the number of picks. The diameter meas-
uring device 16 gives an electric signal representing the
diameter of the roll 9 to the take-up controller 17.
[0034] The take-up controller 17 receives set data
from the setting device 22, data representing the diam-
eter of the roll 9 from the diameter measuring device 16,
and signals including a signal representing the angular
position of the main shaft 23 measured by the encoder
20 from the loom controller 19. The take-up controller
17 executes a control program to adjust the rotation and
torque of the motor 15 on the basis of the diameter of
the roll 9.
[0035] The take-up controller 17 controls the motor 15
according to the diameter of the roll 9 to prevent the for-
mation of creases in the cloth 8 by exerting a proper ten-
sion on the cloth 8. Since the take-up motion control sys-
tem 11 does not have any devices that wear with time,
such as a mechanical brake, the take-up motion control
system 11 does not need special maintenance work.
[0036] The operator operates the setting device 22 to
set optimum tensions to be exerted on the cloth 8 for
diameters of the roll 9 of the cloth 8 at different weaving
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stages, such as an initial weaving stage, a middle weav-
ing stage and a final weaving stage, according to weav-
ing conditions. The take-up controller 17 creates a ten-
sion control program to exert proper tensions on the
cloth 8 at different weaving stages from the start to the
end of the weaving operation according to the diameter
of the roll 9. The take-up controller 17 executes the ten-
sion control program during the weaving operation.
Thus, the formation of creases in the cloth 8 can be pre-
vented even if the cloth 8 is of a delicate type. The take-
up controller 17 displays a graph indicating the relation
between the diameter of the roll 9 and the tension ex-
erted on the cloth 8 on the screen of the display 18. The
set tensions can be changed by shifting a point or a line
on the graph.
[0037] Referring to Fig. 3 showing a graph indicating
the relation between the diameter of the roll 9 and the
tension exerted on the cloth 8, points A, B and C indicate
optimum tensions specified by operating the setting de-
vice 22 to be exerted on the cloth 8 at the initial weaving
stage where the roll 9 has a minimum diameter, the mid-
dle weaving stage, and the final weaving stage where
the roll 9 has a maximum diameter, respectively. Theo-
retically, the tension exerted on the cloth 8 is varied
along the continuous lines passing the points A, B and
C. Actually, the tension is varied substantially along an
ideal curve indicated by a two-dot chain line owing to
the response characteristic of the control system. In Fig.
3, a doted line indicates the relation between the diam-
eter of the roll of cloth and the tension exerted on the
cloth 8, when the tension is controlled by a conventional
mechanical control system. The graph showing the re-
lation between the diameter of the roll 9 and the tension
exerted on the cloth 8 facilitates setting operations for
setting and changing set values, reduces time neces-
sary for the setting operations and prevents the differ-
ence in set values between looms.
[0038] The take-up controller 17 displays the set ten-
sions (set winding torque), set diameters of the roll 9
(length of the woven cloth or the number of picks) and
the measured or calculated present tension and the
measured or calculated present diameter in addition to
the graph showing the relation between the diameter
and the tension on the display 18. Those parametric val-
ues are plotted on the graph or tabulated in tables. The
current tension and the current diameter thus displayed
on the display 18 can be recognized when the cloth 8 is
creased and, when necessary, can be properly changed
to prevent the further formation of creases in the cloth 8.
[0039] The tension of the cloth 8 corresponds to a
torque applied to the cloth roller 14, and the diameter of
the roll 9 corresponds to the length of the cloth 8 woven
on the loom 1 or the number of picks inserted in the cloth
8. The current diameter of the roll 9 is determined
through the direct measurement of the diameter of the
roll 9 by the diameter measuring device 16 or is deter-
mined indirectly through calculation on the basis of data
measured by the diameter measuring device 16.

[0040] Figs. 4 and 5 show possible examples of the
diameter measuring device 16. A diameter measuring
device 16 shown in Fig. 4 has a contact roller 25 having
a length equal to or greater than the width of the cloth
8, having opposite ends rotatably supported on free
ends of a pair of swing arms 24, and placed in contact
with the roll 9. The angular position of the pair of swing
arms 24 corresponds to the diameter of the roll 9. An
angular position of the swing arms 24 is measured and
converted into a corresponding diameter by a potenti-
ometer 26. A diameter measuring device 16 shown in
Fig. 5 is a noncontact distance measuring device pro-
vided with a range sensor.
[0041] Fig. 6 shows a tension measuring device. As
shown in Fig. 6, a load cell 27 is connected to a movable
roller 28 supported for movement. The cloth 8 is extend-
ed along a Z-shaped path and is wound around the mov-
able roller 28 and a stationary roller 29. The load cell 27
provides a signal representing a tension exerted on the
cloth 8. A tension exerted on the cloth 8 corresponds to
a winding torque applied to the cloth roller 14.
[0042] Different values are assigned to each of the pa-
rameters of the tension control program respectively for
a state where the loom 1 is in operation and a state
where the loom 1 is stopped. When the loom 1 is
stopped, the values of the parameters are changed in a
specified time from those for the state where the loom
1 is in operation to those for the sate where the loom 1
is stopped. When the loom 1 is started, the values of the
parameters are changed in a specified time from those
for the state where the loom 1 is stopped to those for
the sate where the loom 1 is in operation. Thus, an op-
timum tension is exerted on the cloth 8 while the loom
1 is stopped to prevent the formation of creases in the
cloth 8 when the weaving operation is resumed.
[0043] The operator operates a switch included in the
loom controller 19 to rotate the stopping cloth roller 14
in the normal or the reverse direction. The cloth roller
14 thus rotated is stopped automatically after the same
has been rotated for a predetermined time or through
an angle corresponding to a predetermined weaving
length to avoid damaging, soiling and forming creases
in the cloth 8 due to operator's inadvertent failure in stop-
ping the cloth roller 14.
[0044] The operator operates a switch included in the
loom controller 19 to rotate the stopping cloth roller in
either a normal or a reverse direction. After the cloth roll-
er 14 has been rotated for a predetermined time, the
cloth roller 14 is stopped automatically to avoid damag-
ing, soiling and forming creases in the cloth 8 due to
operator's inadvertent failure in stopping the cloth roller
14. The tension control program is designed to reverse
the cloth roller 14 automatically for a predetermined time
or to unwind the cloth 8 by a predetermined length upon
the coincidence of the count counted by the pick counter
included in the loom controller 19 with a predetermined
number to slacken the cloth. Thus, a roll unloading op-
eration can be automated.
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[0045] Referring to Fig. 7 showing an essential part of
an ordinary loom 1 to which a second embodiment of
the present invention is applied, warps 2 unwound from
a warp beam 3 and let off in a sheet by a let-off motion
extend around a back roller 4 and through heddles 5
and a reed 6 to a cloth fell 8a of cloth 8. The heddles 5
raise and lower the warps 2 selectively to form a shed
7. A weft 10 is inserted in the shed 7 of the warps 2 and
is beaten up into the cloth fell 8a of the cloth 8 by the
reed 6. The cloth 8 is taken up on a cloth roller 14 by a
take-up device including a first pressure roller 13, a sur-
face roller 12 and a second pressure roller 13. The cloth
8 is extended around the first pressure roller 13, the sur-
face roller 12 and the second pressure roller 13.
[0046] A pressing member 34 is extended with its axis
in parallel to the axis of the cloth roller 14 and is pressed
against the roll 9 of the cloth 8 wound on the cloth roller
14 to apply a proper pressure to the roll 9 so that the
formation of creases in the cloth 8 can be prevented.
The cloth roller 14 and the pressing member 34 are con-
trolled by an electrical take-up motion control system 11
in a second embodiment according to the present inven-
tion.
[0047] Referring to Fig. 8, the take-up motion control
system 11 includes, as essential components, a torque-
controllable motor 15, a diameter measuring device 16,
a take-up controller 17, a display 18, an amplifier 21, a
setting device 22, the pressing member 34, an actuator
31 and a pressure applying mechanism 32. A loom con-
troller 19 measures the angular position of the main
shaft 23 of the loom 1 on the basis of a signal provided
by an encoder 20, controls the loom 1 for weaving op-
eration, and gives signals necessary for control, includ-
ing a signal representing the angular position of the main
shaft 23 of the loom 1 to the take-up motion control sys-
tem 11.
[0048] The torque-controllable motor 15 is a torque
motor or a servomotor capable of exerting a predeter-
mined torque to drive the cloth roller 14 for rotation. The
diameter measuring device 16 determines the diameter
of the roll 9 formed by winding the cloth 8 on the cloth
roller 14 through direct measurement or through calcu-
lation on the basis of the length of the woven cloth or
the number of picks. The diameter measuring device 16
gives an electric signal representing the diameter of the
roll 9 to the take-up controller 17.
[0049] The pressing member 34 may be a roller sup-
ported for rotation on arms 33 of the pressure applying
mechanism 32 or may be a slippery rod fixedly support-
ed on the arms 33 of the pressure applying device 32.
The pressing member 34, i.e., the roller or the slippery
rod, may have a length equal to or shorter than that of
the roll 9, may be a single member or may consists of a
plurality of segments. The actuator 31 may be a cylinder
actuator operated by fluid pressure, a motor whose
torque is controllable or an electromagnetically control-
led solenoid actuator.
[0050] The take-up controller 17 receives set data

from the setting device 22, data representing the diam-
eter of the roll 9 from the diameter measuring device 16,
and signals including a signal representing the angular
position of the main shaft 23 measured by the encoder
20 from the loom controller 19. The take-up controller
17 executes a tension control program and a pressure
control program. The diameter of the roll 9 is determined
through the direct measurement of the diameter or
through calculation on the basis of the length of the wo-
ven cloth or the number of picks. The control programs
include a program created according to weaving condi-
tions and the diameter of the roll 9 including the step of
driving the actuator 31 to adjust the pressure applied to
the roll 9.
[0051] The take-up controller 17 executes the tension
control program designed for the specific diameter of the
roll 9 to adjust the rotation and the output torque of the
motor 15. The take-up controller 17 executes the pres-
sure control program designed for the type of the cloth
8, the cloth winding speed and such and, when neces-
sary, executes a program designed for the specified di-
ameter of the roll 9 to adjust the pressure applied to the
circumference of the roll 9 by the pressing member 34
by controlling the actuator 31 and the pressure applying
mechanism 32.
[0052] The pressure control according to the weaving
conditions is capable of applying a proper pressure to
the roll 9 according to the weaving conditions and hence
the formation of creases in the cloth 8 can be surely pre-
vented when the weaving conditions are changed.
[0053] The pressure control according to the diameter
of the roll 9 is capable of applying a proper pressure to
the roll 9 according to the weaving conditions and of ap-
plying different proper pressures to the roll 9 for different
diameters of the roll 9. Thus, the formation of creases
in the cloth 8 can be perfectly prevented from the start
to the completion of weaving the cloth 8.
[0054] The operator operates the setting device 22
before starting the loom 1 to set optimum tensions to be
exerted on the cloth 8 and optimum pressures to be ap-
plied to the roll 9 for diameters of the roll 9 at different
weaving stages, such as an initial weaving stage, a mid-
dle weaving stage and a final weaving stage, according
to weaving conditions. The take-up controller 17 creates
a tension control program to exert proper tensions on
the cloth 8 at different weaving stages from the start to
the end of the weaving operation according to the diam-
eter of the roll 9. The take-up controller 17 creates a
pressure control program to apply proper pressures to
the roll 9 at different weaving stages from the start to the
end of the weaving operation according to the change
of the diameter of the roll 9 on the basis of the set ten-
sions.
[0055] Since the tension control exerts the optimum
tensions on the cloth 8 according to the diameter of the
roll 9, the formation of creases in the cloth 8 can be pre-
vented even if the cloth 8 is of a delicate type. Since the
pressure control applies the optimum pressures on the
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roll 9 according to the diameter of the roll 9, the formation
of creases in the cloth 8 can be prevented even if the
cloth 8 is of a delicate type.
[0056] The take-up controller 17 displays a graph in-
dicating the relation between the diameter of the roll 9
and the tension exerted on the cloth 8 on the screen of
the display 18 according to the tension control program.
The set tensions can be changed by shifting a point or
a line on the graph as the diameter of the roll 9 increas-
es.
[0057] Referring to Fig. 9 showing a graph indicating
the relation between the diameter of the roll 9 and the
tension exerted on the cloth 8, points A, B and C indicate
optimum tensions specified by operating the setting de-
vice 22 to be exerted on the cloth 8 for diameters of the
roll 9 at stages between the start to the end of winding
the roll 9. Theoretically, the tension exerted on the cloth
8 is varied along the continuous lines passing the points
A, B and C. Actually, the tension is varied substantially
along an ideal curve indicated by a two-dot chain line
owing to the response characteristic of the control sys-
tem. In Fig. 9, a doted line indicates the relation between
the diameter of the roll of cloth and the tension exerted
on the cloth 8 when the tension is controlled by a con-
ventional mechanical control system. The graph show-
ing the relation between the diameter of the roll 9 and
the tension exerted on the cloth 8 facilitates setting op-
erations for setting and changing set values, reduces
time necessary for the setting operations and prevents
the difference in set values between looms.
[0058] The take-up controller 17 displays a graph in-
dicating the relation between the diameter of the roll 9
and the pressure applied to the roll 9 on the display 18
according to the pressure control program. A point or a
line on the graph is moved as the diameter of the roll 9
increases to enable changing the set pressures.
[0059] Referring to Fig. 10 showing a graph indicating
the relation between the diameter of the roll 9 and the
pressure applied to the roll 9, points A, B and C indicate
optimum pressures specified by operating the setting
device 22 to be applied to the roll 9 for diameters of the
roll 9 at stages between the start and the end of winding
the roll 9. Theoretically, the pressure applied to the roll
9 is varied along the continuous lines passing the points
A, B and C. Actually, the pressure is varied smoothly
substantially along continuous lines owing to the re-
sponse characteristic of the control system.
[0060] The graph showing the relation between the di-
ameter of the roll 9 and the pressure applied to the roll
9 facilitates setting operations for setting and changing
set pressures, reduces time necessary for the setting
operations and prevents the difference in set values be-
tween looms.
[0061] When executing the control programs, the
take-up controller 17 displays the measured or calculat-
ed current tension, the measured or calculated current
diameter of the roll 9, the measured or calculated pres-
sure and the measured of calculated diameter of the roll

9 (length of the woven cloth or the number of picks) on
the display 18. Those parametric values are plotted on
the graphs or tabulated in tables. The current pressure
and the current diameter thus displayed on the display
18 can be readily recognized when the cloth 8 is creased
and can be properly changed to prevent the further for-
mation of creases in the cloth 8.
[0062] The tension of the cloth 8 corresponds to a
torque applied to the cloth roller 14, and the diameter of
the roll 9 corresponds to the length of the cloth 8 woven
on the loom 1 or the number of picks inserted in the cloth
8. The current diameter of the roll 9 is determined
through the direct measurement of the diameter of the
roll 9 by the diameter measuring device 16 or is deter-
mined indirectly through calculation on the basis of data
on the length of the cloth 8 woven on the loom 1 and the
number of picks inserted in the cloth 8.
[0063] Different values are assigned to each of the pa-
rameters of the tension control program respectively for
a state where the loom 1 is in operation and a state
where the loom 1 is stopped. When the loom 1 is
stopped, the values of the parameters are changed in a
specified time from those for the state where the loom
1 is in operation to those for the sate where the loom 1
is stopped. When the loom 1 is started, the values of the
parameters are changed in a specified time from those
for the state where the loom 1 is stopped to those for
the sate where the loom 1 is in operation. Thus, an op-
timum tension is exerted on the cloth 8 while the loom
1 is stopped to prevent the formation of creases in the
cloth 8 when the weaving operation is resumed.
[0064] Different values are assigned to each of the pa-
rameters of the pressure control program respectively
for a state where the loom 1 is in operation and a state
where the loom 1 is stopped. When the loom 1 is
stopped, the values of the parameters are changed in a
specified time from those for the state where the loom
1 is in operation to those for the sate where the loom 1
is stopped. When the loom 1 is started, the values of the
parameters are changed in a specified time from those
for the state where the loom 1 is stopped to those for
the sate where the loom 1 is in operation. Thus, an op-
timum pressure is applied to the roll 9 while the loom 1
is stopped to prevent the formation of creases in the
cloth 8 when the weaving operation is resumed.
[0065] The operator operates a switch included in the
loom controller 19 to start or stop a pressure applying
operation for pressing the pressing member 34 against
the roll 9 to facilitate work for unloading the roll 9 from
the loom 1.
[0066] The tension control program is designed to re-
verse the cloth roller 14 automatically for a predeter-
mined time to unwind the cloth 8 by a predetermined
length upon the coincidence of the count counted by the
pick counter included in the loom controller 19 with a
predetermined number to slacken the cloth. Thus, a roll
unloading operation can be automated. The pressure
control program stops the pressing operation for apply-
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ing pressure to the roll 9 automatically upon the coinci-
dence of the count counted by the pick counter with the
predetermined number. Thus, the roll unloading opera-
tion after the coincidence of the count counted by the
counter with the predetermined number can be auto-
mated.
[0067] Figs. 11 and 12 show possible examples of the
diameter measuring device 16. A diameter measuring
device 16 shown in Fig. 11, similarly to that shown in
Fig. 4, has a contact roller 25 having a length equal to
or greater than the width of the cloth 8, having opposite
ends rotatably supported on free ends of a pair of swing
arms 24, and placed in contact with the roll 9. The an-
gular position of the pair of swing arms 24 corresponds
to the diameter of the roll 9. An angular position of the
swing arms 24 is measured and converted into a corre-
sponding diameter by a potentiometer 26. A diameter
measuring device 16 shown in Fig. 12, similarly to that
shown in Fig. 5, is a noncontact distance measuring de-
vice provided with a range sensor.
[0068] Fig. 13 shows a tension measuring device. As
shown in Fig. 13, a load cell 27, similarly to that shown
in Fig. 6, is connected to a movable roller 28 supported
for movement. The cloth 8 is extended along a Z-shaped
path and is wound around the movable roller 28 and a
stationary roller 29. The load cell 27 provides a signal
representing a tension exerted on the cloth 8. A tension
exerted on the cloth 8 corresponds to a winding torque
applied to the cloth roller 14.
[0069] Figs. 14, 15 and 16 show possible examples
of the pressure applying mechanism 32 for operating the
pressing member 34. The pressure applying mecha-
nism 32 shown in Fig. 14 is of a pressure-control system
employing a pneumatic cylinder actuator 38 as an actu-
ator 31. The take-up controller 17 gives a signal to a
pressure control valve 35. The pressure control valve
35 receives compressed air 37 from a compressed air
source 36, adjusts the pressure of the compressed air
37 and supplies the compressed air 37 to the pneumatic
cylinder actuator 38. The pneumatic cylinder actuator
38 includes a cylinder having one end pivotally support-
ed on a pin 39, and a rod 40 connected to one of the
arms of a lever 41. The pressing member 34 is support-
ed on the other arm of the lever 41. The rod 40 is thrust
out of the cylinder to turn the lever 41 counterclockwise,
as viewed in Fig. 14, so that the pressing member 34 is
pressed against the roll 9. Although the rod 40 of the
pneumatic cylinder actuator 38 is thrust into the cylinder
as the diameter of the roll 9 increases, the pressure con-
trol valve 35 adjusts the pressure in the working cham-
ber of the pneumatic cylinder actuator 38 to a value suit-
able for the current diameter of the roll 9 determined by
taking the weight of the pressing member 34 and such
into consideration.
[0070] The pressure applying mechanism 32 shown
in Fig. 15 is a torque-control system employing a motor
43 as the actuator 31. The motor 43 is, for example, a
torque motor including an output shaft 44, a pinion 45

mounted on the output shaft 44. A swing arm 48 has
one end supported on a shaft 47 and provided with a
gear 46 and the other end supporting the pressing mem-
ber 34 for rotation. The pinion 45 of the motor 43 and
the gear 46 of the swing arm 48 are engaged. The take-
up controller 17 gives a signal to the motor 43, the motor
drives the swing arm 48 for turning to press the pressing
member 34 against the roll 9. The output torque of the
motor 43 is adjusted to apply a proper pressure to the
roll 9.
[0071] The pressure applying mechanism 32 shown
in Fig. 16 is of an electromagnetic control system em-
ploying a solenoid actuator 49 as the actuator 31. The
take-up controller 17 gives a signal to the solenoid ac-
tuator 49. The solenoid actuator 49 has one end pivot-
ally supported on a pin 50. The solenoid actuator 49 has
a solenoid, and a rod 51 connected to one of the arms
of a lever 52 supported on a pin 53. The pressing mem-
ber 34 is supported on the other arm of the lever 52.
When the solenoid of the solenoid actuator 49 is ener-
gized to retract the rod 51, the pressing member 34 is
pressed against the roll 9. Power supplied to the sole-
noid is adjusted to adjust the pressure applied to the roll
9.
[0072] Although the invention has been described in
its preferred embodiments with a certain degree of par-
ticularity, obviously many changes and variations are
possible therein. It is therefore to be understood that the
present invention may be practiced otherwise than as
specifically described herein without departing from the
scope and spirit thereof.
[0073] The features disclosed in the foregoing de-
scription, in the claims and/or in the accompanying
drawings may, both separately and in any combination
thereof, be material for realising the invention in diverse
forms thereof.

Claims

1. A take-up motion control system (11) for controlling
a take-up motion included in a loom (1), comprising:

a torque-controllable motor (15) for driving a
cloth roller (14) for rotation;
a diameter measuring device (16) capable of
providing an electric signal representing diam-
eter of a roll (9) of cloth (8) formed by winding
the cloth (8) around the cloth roller (14); and
a take-up controller (17) capable of controlling
the torque-controllable motor (15) according to
a control program on the basis of the electric
signal provided by the diameter measuring de-
vice (16) and representing the diameter of the
roll (9).

2. The take-up motion control system (11) according
to claim 1, wherein proper tensions are determined
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for different diameters of the roll (9) including a min-
imum diameter at the start of winding the cloth (8)
and a maximum diameter at the end of winding the
cloth (8) according to weaving conditions, and a ten-
sion control program for controlling tension exerted
on the cloth (8) according to variation of the diam-
eter of the roll (9) from the minimum to the maximum
diameter is created.

3. The take-up motion control system (11) according
to claim 2, wherein a graph indicating the relation
between the diameter of the roll (9) and the tension
exerted on the cloth (8) is created on the basis of
the tension control program, the graph is displayed
on a display (18), and the set tensions can be
changed by shifting a point or a line on the graph.

4. The take-up motion control system (11) according
to claim 3, wherein a current tension and a current
diameter of the roll (9) is measured and displayed.

5. The take-up motion control system (11) according
to claim 2, wherein the tension control program
specifies set tensions individually for a state where
the loom is in operation and a state where the loom
is stopped, changes from a control mode using the
set tensions for the state where the loom is in oper-
ation to a control mode using the set tensions for
the state where the loom is stopped in a set time
when the loom is stopped, and changes from the
control mode using the set tensions for the state
where the loom is stopped to the control mode using
the set tensions for the state where the loom is in
operation in a set time when the loom is started.

6. The take-up motion control system (11) according
to claim 1, wherein the cloth roller (14) can be ro-
tated in either a normal direction or a reverse direc-
tion by operating a switch while the loom is stopped.

7. The take-up motion control system (11) according
to claim 6, the cloth roller (14) is stopped automat-
ically after the cloth roller (14) has been rotated in
the normal or the reverse direction for a predeter-
mined time or after the cloth roller (14) has been
rotated through an angle corresponding to a prede-
termined length of the cloth (8).

8. The take-up motion control system (11) according
to claim 1, wherein the cloth roller (14) is reversed
for a predetermined time or through a predeter-
mined angle to slacken the cloth (8) on the loom (1)
upon the coincidence of a count counted by a pick
counter with a predetermined number.

9. A take-up motion control system (11) for controlling
a take-up motion for winding cloth (8) around a cloth
roller (14) in a roll (9)on a loom (1), comprising:

a pressing member (34) placed in contact with
a circumference of the roll (9) wound on the
cloth roller (14) with its axis in parallel to that of
the cloth roller (14);
an actuator (31) for pressing the pressing mem-
ber (34) against the roll (9) and applying an ad-
justed pressure to the roll (9) by the pressing
member (34); and
a take-up controller (17) for controlling the ac-
tuator (31) to adjust the pressure applied to the
roll (9) by the pressing member (34) according
to weaving conditions.

10. A take-up motion control system (11) for controlling
a take-up motion for winding cloth (8) around a cloth
roller (14) in a roll (9) on a loom (1), comprising:

a pressing member (34) placed in contact with
a circumference of the roll (9) wound on the
cloth roller (14) with its axis in parallel to that of
the cloth roller (14);
an actuator (31) for pressing the pressing mem-
ber (34) against the roll (9) and applying an ad-
justed pressure to the roll (9) by the pressing
member (34);
a diameter measuring device (16) capable of
providing an electric signal representing infor-
mation about a diameter of the roll (9) wound
on the cloth roller (14); and
a take-up controller (17) for controlling the ac-
tuator (31) according to weaving conditions to
apply an adjusted pressure to the roll (9) by the
pressing member (34) and executing a control
program to control the actuator (31) on the ba-
sis of the electric signal provided by the diam-
eter measuring device (16).

11. The take-up motion control system (11) according
to claim 9 or 10, wherein proper set pressures to be
applied to the roll (9) are determined respectively
for different diameters of the roll (9) for weaving con-
ditions, and a pressure control program for control-
ling the pressure to be applied to the roll (9) accord-
ing to the change of the diameter of the roll (9) is
created on the basis of those set pressures.

12. The take-up motion control system (11) according
to claim 11, wherein a graph indicating the relation
between the diameter of the roll (9) and the pres-
sure to be applied to the roll (9) is created on the
basis of the pressure control program, and the set
pressures are changed by shifting a point or a line
on the graph.

13. The take-up motion control system (11) according
to claim 12, wherein a current pressure applied to
the roll and a current diameter of the roll are meas-
ured or calculated, and the current pressure and the
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current diameter are displayed.

14. The take-up motion control system (11) according
to claim 11 or 12, wherein the pressure control pro-
gram specifies set pressures individually for a state
where the loom is in operation and a state where
the loom is stopped, changes from a control mode
using the set pressures for the state where the loom
is in operation to a control mode using the set pres-
sures for the state where the loom is stopped in a
set time when the loom is stopped, and changes
from the control mode using the set pressures for
the state where the loom is stopped to the control
mode using the set pressures for the state where
the loom is in operation in a set time when the loom
is started.

15. The take-up motion control system (11) according
to claim 9 or 10, wherein a pressure applying oper-
ation of the pressing member (34) for applying a
pressure to the roll (9) is stopped and started by
manually operating a switch.

16. The take-up motion control system (11) according
to claim 9 or 10, wherein a pressure applying oper-
ation of the pressing member (34) for applying a
pressure to the roll (9) is stopped automatically up-
on the coincidence of a count counted by a pick
counter with a predetermined number.
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